IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



APPLICANTS 



Kyoung-Youm KIM et al. 



SERIAL NO. 



Not Yet Assigned 



FILED 



October 23,2003 



FOR 



OPTICAL WAVEGUIDE ELEMENT WITH DIRECTIONAL 
COUPLER 



PETITION FOR GRANT OF PRIORITY UNDER 35 USC 1 19 



MAIL STOP PATENT APPLICATION 
COMMISSIONER FOR PATENTS 
P.O. BOX 1450 

ALEXANDRIA, VA. 22313-1450 
Dear Sir: 

Applicant hereby petitions for grant of priority of the present Application on the basis of 
the following prior filed foreign Application: 

COUNTRY SERIAL NO. FILING DATE 

Republic of Korea 2003-37487 June 1 1 , 2003 

To perfect Applicant's claim to priority, a certified copy of the above listed prior filed 
Application is enclosed. Acknowledgment of Applicant's perfection of claim to priority is 
accordingly requested. 



CHA & REITER 

411 Hackensack Ave, 9 th floor 

Hackensack, NJ 07601 

(201)518-5518 

Date: October 23. 2003 



I hereby certify that this correspondence is being deposited with the United States Postal Service as first class 
mail in an envelope addressed to MAIL STOP PATENT APPLICATION, COMMISSIONER FOR PATENTS, 
P. O. BOX 1450, ALEXANDRIA, VA. 22313-1450 on October 23.2063 . 




§J^S. Cha 



Attorney for Applicant 
Registration No. 44,069 



Certificate of Mailing Under 37 CFR 1.8 



Steve S. Cha. Rep. No. 44,069 
Name of Registered Rep.) 
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KOREAN INTELLECTUAL 
PROPERTY OFFICE 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 
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t 

1020030037487 %^ <&7\\ 2003/8/7 

n}, ^*fl ^*HH *fll tfu) 5143.4 ^l^*»n wfl*m *112 ci 

#7l *tf2 £4^-^ a o V 7 1 ^! tfu) #^Rr ^}JL^r HU}7l 3? 

*H2 S^sL* y oHM) ^^-7l# ^SHr f£4S 

^7>1- 7flA]*]-Cf. nJ-BH, -g- ^tgofl 4= #5145- a o v 7 ] t^n] ^1 

<S*Rf t A J!7| ^-7] WVAl-71 * ^12 Ein] *!*gSRr ^17} * r^^H 

£ 4 

t?}-^ ^^"71, EiD] iE^S, «VA>7l 
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1020030037487 #^ ^^>: 2003/8/7 

u c v ^ ^^-7]!- ^-ti^Kr %^3. ±7}- {OPTICAL WAVEGUIDE ELEMENT WITH 
DIRECTIONAL COUPLER} 

£ l^r ^efl 7]#^ ^1 ^A] Oflofl Oj-S. «J-ej:Aj ^^*>7l *V , 

£ 2tt #Hfl 7l#^ *fl2 ^A] aflofl uJ-S. i^Aj 7j^-7)# SI'S, 
£ 3^r ^2fl 7^ ^3 aflofl "o V ^ ^^7l# o]^> 

51 4^ -gr aHJ-a)^ m ^} «\M ^711- ^^*>7l W £ 

£ 5^r £ ^3 «>^^ *fl2 ^a] ^ofl rcf^- tiV^ ^^-71* ^^*>7l ^tb £ 

5L 7-& £A}^ ^^-71 tfv) ^S7> ^<8*Hr 3_& 

51 9^r 51 4<H1 51 a] ^ « 0 V^ ^^- 7 ]7> %5L^3_ ^# ^ifl^ 
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1020030037487 <£A- 2003/8/7 

S. 10£- £ 4<H] y o V ^ 7> ^ti]^ Cf-g- M-E^-vfl^ S. 

£ ll£r £ 33]- S. 6<H1 AA ^*)$. ^-id ^-1- av^ofl 4s. uVa> 7 fl^ JL 

£ 12ir £ 3-4 £ 6°fl AA ^ £4^2] ^# aV^oll 4€- 3#-^Md £ 



<14> #-§-A]u}-0} ^Al^-ofl^ ^-^ ^14, Cf^sj- 

^Hl ^c] #Hfl^ founder cladding layer), S<H #(core layer), 

-M^ #(over cladding layer)-!- ^* r 3°-3. 3#tr ^I^^jl 

^tr #3#7l7> ^1^4. ^ ^4 ^#71^ ^A]^ ^Alcfofl Z}-Z}- 
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1020030037487 <Qx}: 2003/8/7 

Tfl ^cf. oleitt cf^5|-7lS^- lE^S.^ 3 *K arrayed waveguide grating), cf^SLJE # 
^TlKmulti mode interferometer), IHH^ ^t}" 7] (directional coupler) -§-<>l 

<16> £ l£- ^2fl 7)^2] X| 1 ^Al oflofl nfe Hj-^ ^7l(10)» ^^*>7l ^ ^ ^ 

Oltf. £ Id)] W><2}- Qo], ^Efl 7l#^ XH ^Aj C-flofl nj-^. ^^(lO)^ 

s-je. ?\^^ $n ±^ ^p-^i^ -y^^Tii wfl*m *fli, ^12 ^sj-sdi, 12)^, 

^^(19)^ *fl^-*Rr ^ £4S.(lla), cH J£sj-sL(12a), afll ^ 42 #^ 

£s}-s.(llb, 12b)» ^-til^cf. 
<17> S 3i)-s.(ii)^- ^12 £31-5.(12)^ ±^ ^^HM <y^^]-7ll afl^S]^, 

5$*8Z}7\\ <£^S\°1 tfjU^H %H3LB\ afl^tf. #7] m SL^S. 

(11)5+ ^12 £S}-5.(12)7> ^2]^o.s. Jg«8BM] <£#5q^r ^olofl oj-ej. 

^■M^fe 100% 7>*1 ^ o^uf. 

<is> Aj-71 <$e^ 3EsfS.(lla)fe #7l afll £^5.(11)^ ^o^u.^ jx^ ^ 

(llc)-g- <?i#£H, -f-^l^S-^-Ei ^Jl(19)«- ^^T^ -f-Aj^o.^ ^-g. 

(19)1- #^^l^l7fl ^cf. 

<19> ^"71 *fll #^ S^dlb)^ Xll JE^UD^ Bj-^.O.S^-E^ ^ — p- 

#(lld)# ^lM- <3#£H, #^(*15L^1) 2^ ^#7l(p)£Al)ol) ^^cf. 
<20> ^n} £2l-S.(12a)^ ^"71 ^12 5.^3.(12)2] ^^-o.^«-&| ^-Aj 

(12c)-g" ^lU- <g^-5]ZL 5 ZZ ^(18)^ #r+^e)53ol uj-B^^-t}-. 
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1020030037487 2003/8/7 

#7l A]2 #^ £45(12b)Tr #7] *fl2 £45(12)4 4 1 ch£-5^-Ei ^4 ^ ^p- 
*Kl2d)* 44 <?!#4<H, ^#7](nl£.A}) ^(4£4)°fl ^£4. 

#7l ^^"7} (10) SI *fll #3 £45(llbHl JL, s&7] A]2 # 

3 £45 (12b HI %^W7}7} ^#4 ^ o. s.^ ^^^ > ^-AluVo.^W-Ei <g ^ 

%*\2Li= #7i 5.s|-s.(iia)« #7i *ni £.5|-5.(ii)s. °g^€4. # 

7] %*\2L±r #7l afll £45(11)1- ^«8S>^ #7l *fl 2 £45(12)3 7]#^5]<H #7l 
*fl2 #^ £45(12b)« ^1^S>ZL, #7) ^#7lofl <$*1\ ^#44. olnfl, QjJjLcq ^-a] 
#71 *fl2 £45(12)3 711^44 #4 ^! ^ 3E3>S(llb)« ^-§11 #4 

#^°-3 ^«8«V7fl 44. oH, >y-7l #-£o.3 ^SJfe 3K1Jl4 3.3^- 
3H(cross-talk)4 tt4. 

#4 #^14 #44 ^-Al-gr^ ^ £.43(llb)« #4 ^1 

£.45.(11)^ ^44. #7l ^Jl^ #71 afll £.45(11)1- ^«a*>^A-l #71 A)2 £ 
45(12)3 7l#^o] £)^1 ^tjl, #71 ^ £45(lla)» -f-^«<h<13 4^4 

4. °l«fl, #71 #^H4 #44 #71 afll £45(11)# 4*8*Hr 

4 %*\3L7\ #7l ^12 £45(12)3 7i#^£H #71 4*1 £45(12a)3 4^*M1 
€4. °H, #7l 44 £45(12a)3 4^*!" #71 ^-#31fe #7l cHKiSHl*! yU>4 
4 4*1 #7l 4*1 £45(12a)» 4*8*H #71 *fl2 £45(12)3 ^44. #7l ## 
JLtt #71 A)2 £45(12)1- 4^)4^4 #71 afll £45(11)3 4ir*344 <gjl #7l 
*112 #3 £45(12b)« **fl #71 ^#713 4^4*1 44. #71 #^#7l3 4 
^:4^ ^-#JL^1 <£#^= 33^-3H(bidirectional cross-talk; °1*> 'BXT'el- %l 
^-)4 *V4. ^, bXTtt ^##JL<H1 4^" t##Jl51 sfi^M- 4^tb4. 444, BXT^l °\ 
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1020030037487 2)7>: 2003/8/7 

51 2^ ^5fl 71^21 ^12 -gA} oflofl tcj-s yj-^Aj ^^-71(20)* ^^*>7l W £^ 

olcf. £ 2°ll 51^ v}si\- Qo], ^efl 71^2] 7112 ^1 oflofl iq-s. h 0 v^ ^^-71(20)^ 
3.IL ^#^-ir ^sfl ^ ^*HM ol^^Tl) nfl*m *fll, ^2 5l2j-S.(21, 22)21-, zj-zj 
^^21 *fl^Kr £Bf-S(21a), cM 5isj-^(22a), *U 9? *fl2 #^ £ 

st-S.(21b, 22b )# #7} ^ A]2 £21-^(21, 22)^ ±^ ^*H>M U*!^ 

S Jg«8*l-7ll <a^^ a>3l*H ^HJJl21 tS#^^ afl^H, a o v 7 1 ^3 £31-5.(213), 
eH £4^(22a), afll ^ A}2 #^ 3E^S.(21b, 21b)^ ^ # 7 ] *fll H^r *fl2 51 s}-^ 
(21, 22)21 ^-Aj ^K21c, 21d, 22c, 22d)^g- *M £#€4. #7l «j- 

^^-71(20)^ ^7l 5L^(21a)# -g-Sfl #<J0Jl(29)-I- ^^^7^- ^a^I 

^Cf. <t)o\) 7flAlS]^ IJJ-^ ^^"71(20)21 ^-Aj O. ^a) ofl ^. Jf-gfl -g-o]^ 

Aj-71 d]p] £4-s(22a)2l cK>f(28HH #*1Jl7> aVA}£) ^J-g- J^s^M 
^*H, ^71 cjpl i3|-S(22a)2l #-*f(28) °i£r z]°llHM| tfl*H ^ 2t£(e b )S. 

^A>^7fl f^B^Cf. ^^AS #7} DlP] £Sl-S(22a) ^(28)^ <#7] U\X2] £5}- 

.^(22a)2l ^olwj-^oil tflsj-oj 82° ^a^tD ^Aj^t}-. ^, tfu] 512}-S(22a)2l # 

•¥■(28) Aj-71 cH 5ls^(22a)2l zH^dfl ^310} ^^ofl g"^ 7Ja>^1 

Til 
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1020030037487 %^ <Qx}: 2003/8/7 

ol4. £ 3<H1 JEAl<a H ><q. ^-o) ( ^efl 7l#s] *fl3 ^ a] 4|4| 4€- ^# ^7l(30)fe 
2.= 7i#^,g- $l*fl ^^HH °!3Sl-7fl tifl^l^ *fll, ^2 £.3^3(31, 32)5f, AA 

#a):M ^1^-^ ^ £s}-3(31a), DM £43(32a), *fll ^ ^12 #^ £ 

3i)-3(31b, 32b)» ^lth^. #7l *fll ^ A]2 £311-3.(31, 32)^ ±% ^-#4^ ^a] o. 
S ^^\7\] <£®S\°] #Jl?j4l ^-a]^^ ^ ^^o. ^- 7l 0^ TEs^( 31a ) ( 

xi\xj) £:43(32a), *fll ^ *fl2 £:43(31b, 32b )^ ^4 #7l ^1 21^ ^]2 £s}-3 

(31, 32)5] ^4lAi ^-Aj ^#(31c, 31d, 32c, 32d)^- aIM- #7l # 

U=# ^^-71(30)^ aj-7] 013 £s}-3(31a)l- ^HdJL(39)l- <y^«>7ii4 I^a^tII 

^Cf. AjAl 4H1 7flA]£]^ « C V^ ^^-71(30)^1 ^#£r AjSj ^ 4)^. -f-^fl ^-Ol§> 

Tfl o]^^ ^ojcf. 

3r€, #7l t-H £s|-S.(32a)^ ^4lAi ^A]^7l- tiVA>£)^ 3j-g- a^Sj-S^l £)*V 
#71 #^Aj ^^-71(30)^ #71 c^l £2}-3(32a)£l #^3-^ <£#£H, ^> 
#(r)* ^ £4^(38)1- cl ^-HltVcf. #71 ^ £343(38)21 ^M-(r)°l *}• 

«VA> 7fl Al S2)-7> ^cflSl^ #71 «J-^Aj ^^-71(30) ^ #71 « 0 H*# ^7l(30) 

» 5Lf-*Rr #£3i)-3 ±7} 9] =L7}7} ^s±s)^ ^41, #71 D-lnl £ 3il-3 ( 32a )£]- #7l 
^•Ai £^3(38) a}o]s>) ^7fl^(38a)^A-l aVAf^-ol ^ 7 fs]^ tb^7f ^cf. 

^M", *2fl^ U o V ^ ^^"71^ £54-^.1- Al^Kr ^-A]^ ^^Al 7] 71 ^ 

*H, ^n) i^S.^ £MjJ-=- ^A^ItII ^^e)3r>7li4 ^-Aj £jz}-3l- ^ ^#^5g-§-^] £ 

^Sl-Jl, CiD] £43.1- Al^Rr ^"#^7f <£&?>) i^Sl^l #jl <i}Jf U]-Af£lol Wj-tg: 
^ ^^"71 vlHAl ^-Al^l- 2fl^-Al7l^ ^-^l^ol o^cf. Cl^ol, ^-£51-3 4lA> #ofl ^> 
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1020030037487 #^ ^7}: 2003/8/7 

^S. *g~$ :sHHH ^ #3 ^>7> 7^, cH JEsj-s.!- 

^l^^r ^^7> i^Sl^l « c >^ ^^-71 vfloflA^ ^aJj^ ^ o. 



<30> ^ 7 }9\ «fl^*>7l , £ ^-^^ t^Ti] ^*S*Rr 

^-EsfS. 4:71-1- *fl^ofl $14. 

«ti*l^ afli, ^12 £4st ^ul^Rr ^-E^l-s ^l7H] ^M*!, 

<33> A 0 V 7] ^! ^o] ^sj-s.^ ufJfo]] 7-B]S\^ «>A>7l; ^ 

<34> Aj- 7 ] tiVAf7l^^-Ei Sl^-Sl^, 5L = 7l#^-i- 3l*ti ±% #7] >j| j ^ u] £ 

<35> A o V 7l A}2 SL^sLsL^E.] ^7} £^SS. ?]^Rr %A]Jr^ AJ-7) yVAl-71 % 

*\]2 tfv] SL^sL^: ^H^-S. ^l^^H ^1=1^ y oHM3 ^^-7]# ^-Wl^Rr 
47fl- 7flAl*Vcf. 
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1020030037487 #^ 2003/8/7 

< 37 > 51 4^r h}^*] *V *fll oflo]| tc^ tij-^ ^^-7l(100)» *i^*)-7l ^ 

tb £ 4 ofl w>sq- ^-o), igj-^o} wj-^tV afli ^a] ^jofl af^ « c v^ 

^^-71(100)^ afll, ^12 £s}-s(ioi, 102)5]-, £^(llla), *U ^ *fl2 #3 £ 

sl-Sdllb, 121b), *fll ^ *fl2 cH 5Ln}-5.(121a, 103) ^ w>A]-7l (104)» ^^1^. 

<38> a o v 7 ) ^! £ 2}-s(101)^ ^2 £4^(102)^ 5LJEL Ti^^^r ^ ^-#o^ 

-HS ^^*>7ll tifl^SH, ^lAjO^ S%t$is}?\} ^^.Hl ^"Al^oj 

*fll £s|-S.(101)^- A]2 £31-5.(102)7} ^^o.^ ^*3^-7ll ^S]^ 

<39> A o V 7 ] oj^ £4S(llla)^ ^"71 ^1 £3Z)-S.(101)^1 ^^-0.^«-Ei ^-Aj 

^(lllc)* *1M- <3#=1<H, f^l^^El ^^(109)1- <^«>7iu|- tg-^SLS. # 

AlS(109)» #^Al7l7ll 
<40> A o V 7 ) ^ ^ £2}-S(lllb)fe #7] ^1 £2hS(101)^ E^-Cf 0,5^-Ei ^^O) ^ 

^(llld)* ^m- <3^£H, ^(313; £ 9^1 5L*\&) SE^ ^#7)(411; 5. 10<=>fl £ 
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1020030037487 %^ <£7\: 2003/8/7 

#7l X|2 £3*3(121b)Tr #7l X)2 £3*5(102)2] E)-^- o.S.^-E^ ^ 

^#(121d)# *14 <a#£l<X, #3 #71(311; £ 9X1 £*1^) ^(413; £ 10X1 £ 
*l^)Xl ^#^4. 

<42> #7] XU eM £3*3(1213)^ #7l X| 2 £3*3(102)21 ^cjo.5.«-E : | ^ 

^(121c)-§r ^ ^Xl #7] 13M-71 (104)71- T^l^tf. 

<43> ^>7l Xl2 C^l £3*3.(103)^- ££ 71 ti>A>7l(104)S.^-Ei 

T^XH #7] XI 1 CH £3*35* 5§«|*|-7fl <3#(131)3*1, #7l XU eH £3*5(121a) 
fif XI 2 £3*3.(102) A>°lsl ^ ^-?>(121c)3* ^^^m ^£3 El <S#(131a)€i=h 
#7] X]2 CM 103)1- %&3L7} 3. u>A>Slol cfA] # 7 1 ^Aj- 

71(104) y 0 v ^£3 #^>*1 &£^- -#7) XI 2 iX n l £3*3.(103)21 cf«.(i38)^ f^^a) 

aol H^W. 

<44> >y-7l<q. ;£o) tg-^Aj ^7l(100)^r #€°1 #7l XI 1 £3*3(lllb) £ 

^ X12 #^ £3*S(121b) ^1 ^^4. ^(313)^1 #7l XU #3 £5*3(lllb)Xl 

#7l #31(313) £3-?-El #a}s} ^ a o v 7 ] ^1 # ^ £j*3.(lllb), XI 1 £ 
43.(101) % ^ £3*3(llla)-I- -§-*fl -f~i]#£3 ^^^cf. olnfl, av 7 ] #^(3i3) o. 

3-^E] #A}-S} ^-ol Aj-71 XU £1*5.(101)* ^*Hr ^<£, H-^7}- #71 XI 2 £3*3. 

(102)3. X#^sl<X #7l XI 1 eH J£3*3(121a)3 *l*gt*Xl 
<45> gc^ ^(413)ol ^>7l XI 2 £3*3(121b)Xl ^-f , #7l #3l(413)£ 

3.^-El #a>£ %«. s&7) X| 2 £3*5.(102)3 ^^SlJl, #71 XI 2 £3*3(102)» 
^ #71 XU £3*3.(101)3 7l#^£l<X #7l <^ £3*3(llla)3 ^^^>X1 
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1020030037487 #^ <^4: 2003/8/7 

°H, #7l M (413)^.3.^- El #A>sj ^-o] # 7 ] Xll H4S( 101)3. 4#^1 ^1-^51^1 
<a^-7> #7l XI 1 c)nl 5l45.(121a)3 #<8€ t &4. 
<46> # 7 ] X| 1 cH ;&43(121a)* #^Hr #A]3lfe #71 MM>7l(104) £ XI 2 ^n] 

£43(103)-!- *L*3SHr i^M, o]^ s. 74 £ 8^ #3fc*H d] #Xl*}Xl ^ 

€ ?H4. 

<47> #71 XI 2 51432} ^H-olH ^>A>£)^ ^AjjL^ ^4l^-*>7l ^ ^Aj 

^^-71^1 ^£7} £ 54 £ 6X1 £Al£4. 

<48> £ 5^ £ ^Sl 4^^- XI 2 XH ig-^ ^7l(200)» ^^^71 ifl 

t!: £^°14. ^4 XI 2 ^ a] X| X| 14^ w o v^ ^^-71(200)^ Xll, XI 2 

£43(201, 202)4, ^ £43(211a), Xll ^ Xl2 £43(211b, 221b), XI 1 ^ 

XI 2 c|o] £43(221a, 203) g #47l(204)«- f^c], # 7 ] XI 2 4*1 £43(203)4 
#-^(238) #71 XI 2 c|nl 5143(203)4 ^(238) ^<X#^Xl tfl*H ^ z|£( 

0 b )^ 3*1-4X1 emtK 

<49> #7l Xll 5? XI 2 £43(201, 202)^ ^ t^XH ^Aio^ ig^XI <$#£}<X 

#S?>X1 #^]Jl4 7l#^# X|^*M, #7l £43(211a), Xll ^ XI 2 #^ £4 

3(211b, 221b), Xll cM 5l43(221a)Tr 44 #7| Xll SEfe Xl2 £43.(201, 202)4 

^#(2110, 211d, 221c, 221d)^r 44 ^#4^ "P"^ °1 4 . 

<so> Aj-7) ai-A>7l(204)^ #7l Xll cH 5l4^(221a)4 ^X| ^444, #7l XI 1 4 

4 £43(211a}» ^sfl ^ ^-A]^# #7] XI 2 44 £43(203)3 «?] 4471X1 €4. 
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1020030037487 ^^ <^U}: 2003/8/7 

<5i> ^7} ^12 v)u] i 2^(203)^7 9]^^: ^*}<*l #7] &*}7] (204)5^ ^ 

^^HM #7] A}1 cH £2}-s(221a)^- ^*>7fl <£Q(231)s\3-, ZL ol^ofl^- #7] *1]1 
x^n] SL^s.sLifE] ^o]t]^ « 0 >^fco.S <3#(231a)€^. 

<52> av 7 ] « o >^ ^^-71(200)^ #7} SL3}-3.(211a)«- -f-^fl ^S(209)» 

CLSL^-I] ^m^T]^ %.%X\7}7\] ^Cf. ^- d\)6\] 7flAl£)^ ^71(200)3 ^ 

^ ^^1 <^1» ^ ^-ol^Tfl o]^^ ^ojcf. 
<53> ^ ( a o v 7 ] ^ 2 cH J£sj-5.(203)^ ^(238 ^^17}- tfU}^ ^-7] 

^A>7l(204) ^ *fll cH J£s)-S(221a) H 0 v f^S ^*3*Kr ^is^l $\f>}a?[ , -tf 

7l ^12 t-H £4^(203)^ ^(238) ^"J^l tfl*}^ ^ ^-£(e b )S 

^1 ^h}^ ^-71 ^12 eH JE2)-S(203) #^(238) ^ <#7] z\)2 tfv] 

£^(203)51 ^°l«o v ^l cfl^H 82° ^A}x}7)] ^slcf. ^, ^2 £4^ 

(203)^1 ^(238) #7] A}2 t=M 3E-45(203)£] zJ°llHM| *r*\9l tfl*H 

<54> £ 6 o. M. WV^O} *V ^Aj oflojj 43 wj.^ ^^-71(300)1- ^^^>7l ^ 

*V £^o]cf. ^ aj-BJ-^i*]; ^3 ^a] oflofl 14^. ^71(300)^ *fll, *fl2 

£3}-5.(301, 302)5*, £^S(311a), *U ^ *\)2 #^ £2}-5.(311b, 321b), ^fll ^ 

*fl2 cM £^-S(321a, 303) ^ ^f7)(304)l- #7l A]2 xi\v] £^(303)^ 

±^ 7}7lb ^ i ^(338)7]- c] <3#£i=K 

<S5> *]i ^ *12 £3*5* (301, 302)^ ^-7_HH <y^^ o.5. ^agaMl c^^o} 

#JL*H] #^Ji<3} 7i#5^ 4V7I £2}-^.(311a), ^fl 1 ^ *fl2 #^ £34 
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3.(311b, 321b), *U tfv) £s}-S(321a)^ *fll 5^ *|)2 £4^(301, 302)£) 

^4 ^-Ai ^>(311c, 311d, 321c, 321d)* *]4 <3#4tt ^°14. 
<56> a o v 7 ) aVA]-7l(304)^ ^-71 *fll e-]p) £4s(321a)£| ^ofl ^uls]^, Aj- 7 j ^ 4 

*1 £45(321a)«- f>illt ^-71 2 cH £45.(303)5. ^^Al^^l ^cf. 

<57> ^7} A]2 cH £45(303)^ 2.= ^"71 «U} 7 1 (304)5^ 

^*HH ^"71 ^]1 D^P] £45(321a)4 ^^^V7fl <g^(331)^^l, ZL °l^ll^r Aj- 7 j jjfl! 

£-1*1 £45(321a)5^-Ei aj-^o.^. <a^(331a)^14. 

<58> Aj- 7 ] ^Aj ^^-71(300)^ #7l £45(311a)» -f-*fl ^HOJL(309)» 

^^^^i H^t^M- #^^l7l7fl £4. £ <£X\ ^<H1 7flA]£]^ ijj-^ ^4(300)4 
^ ^1 ^11- -f-Sfl -g-oj^Tjl ol«fl^ ^ojcf. 

<59> ^-xg, ^2 d) f ] £45(303)4 ^ofl^ ^^7> «VA>£]^ #4 *}X[ 7 ] (304) 

^ *fll £-^1 £45(321a) ^^-S 3l*S*Rr 3* ^±.^\7] #7] z\)2 Ty\n) 

£45(303)^ ^^-^^-Ei <3^4^ ^ ^l-(r)4 ^ £45(338)7} 4 £^4. 

<60> £ 1132f £ 121- , £ 11^ Aj-7] ^ £451(338) ^-lr(r)^ 4^- ^7} 

^ £45.(338) 1°# «VA> 7 fl^i JL41- M-EH-fl^r ^ieflS.(40)oli, £ 12^ ^1 5^ 
£45(338)£l ^-#(rHl 4€- ^^-^ £45, ^ #4 *fl2 cH £ 45 (303) 4 #7] 
^R] £45(338)^1 ^ 711^^ ^-t-g- M-E|-tfl^ J2.EflH(50)°14. £ 114 £ 12<H1 
44 £A]si 44 Qo], a o v 7 ] ^-Aj £jz|. S (338)Sl ^( r )ol alAf 7 flAj ^44 

a> 7 ] ^ £4^.(338)^ ^-l-( r )o] ^o}^^ a o V 7 ] *f| 2 44 £43. 
(303)4 A oM ^ £45.(338)4 ^31 
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, ^"7) ^ 5^5(338)^ ^f^H ^Af ^^a) <#ol 3)d^5l-£]£^- 

£ 4<H1 5*1^ Hj-^ ^^-71(100)^ D]n] £^(i2i a )# ^*Hr #^]5:7}- 
A oM «VA>7l(104) ^ A2 cH £^1-5.(103)1- ^*}^ E74£ 8 
ofl £ 70] (a)oflA-l (£, (2), ®£r ^"71 1 t-H ;£:>i)5L(121aHH 

#71 tiVA>7l(l04) U-^.2-5 ^--tl^7> uj-e}- ^l7l^ ^ij-l- M-e)-l|]^ 

*Ht}. £ 7^1 51*1 £ w}^ ^-ol, ^y] cjnl £2l-5(121a)5 ^}5^ ^s(A)^ 
^^^r *1«8^| 4^ 3*V ^71 ^112 c-)*] _£S(-5( 103)5 7i#^€^. nJ-eH 
, ^7] m tfv] £2}-S.(121a)l- ^1*1^ ^Sl(A)^ ^-f^r #7l ^12 c^l £ s}-5. 
(103H 7i#^SH #7) «>A>7l (104)5 °^>€tK 

5- 72] (bHH, ^7l «_UV7l(104)» ^M-*J-7ii4 *U}£H Aj- 

71 *fll ^ *1]2 cH £4^.(121a, 103)1- ^l^^l ^-e)- #aJ-£ ^7]^ ,4^^ 

^-Ajcjcf. AJ-7] ti>A>7l(104)^ olA>^ #^lJL(A)^r <&7] «VA]-7l(104)^^ ^-4(B) 
S)JL, M-^^l ^-f ^JL^r >2KKC)5H #7] *j)2 £45(103)5 ^^(C )*>^u|- > 

3^, #7l *D1 £54-5^1 <yA>^ #A]jL(A)» l^le} ^^*VJL, >8-7l «>A>7l 

(104)^11 Ai aVA>^ ^5L(C)^ tfl-g: R flat ef <$7) alA^l (104HH ^ 
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44 #^JUB)^ 1-R flat ^.5. 4#44. HL^, #4 «VA|-7Hl04)^Ai tiVA>^ 

^ls(C)7> #7l *U 44 JE45(121a)3 ^€^(A')5l^ 4^-8: R x 4 ^44-^, #4 
^1 44 7l#^4 ##3L(A')£l R x R flat ol 44. #71 *lll 44 SL^s. 

(121a)S ?i^4 ^Jl(A')4 R x Rfiat^r #71 «J-^=# ^4(100)4 BXT4 ^ 

1- ^#44 44. #71 tiU}7l (104)^1 ^| ^fl ##31(C) # #71 *fl2 44 

£43.(103)!- 4*34^r ##3:(C')4 Wl-i:^: RfiafRxRflat. ^ ( l"R X )Rf lat^- 3 4 € 
4. 

#71 A2 44 £4^(103)!- 4*3*Kr %#S(C')^ #71 A}2 44 £4^(103)4 
4444 #71 aVA>7l(104)S *fl^A)-(D; £ 8<H1 £Al^)^cf. 

£ 8* #S*>^ ; £ 8^1 (aHH ^i&43L ©, ©, @£r #7l *fl2 4*1 5LZ\-£. 
(103)oll #71 «VAl-7l(104) ^SLS. 4*3^1 44 M]7)£\ 44# 444^ 

^i^m-. £ 8^1 £Al^ wl-sf ^-ol ; #71 ^12 44 £43.(103)4 ^^:(138)^1a-1 
##J:(D)^ #JL ^tJ-^^# 4*8^1 44 #4 afll 44 £4s.(121a)S 4#*3 

£ 84 (b)oflAi, @', ®^ #7l 444(104)# ^4444 4444 # 

4 afll ^ ^12 44 £4S.(121a, 103)1- 4^Rr ##31^ *fl44 €4» 444^ ^ 
4°14. #4 444(104H1 ^^44 ##JUDm #4 tiVA>7l(i04)<HlAi ^ ^4(E) 
444 ^ ^-#5i(F)^ 4444 #71 44 £4s.(i2ia)s 4«8(D')44 

44. 
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<67> #71 2fl2 £3|-s.(i03)l- ^JKC; £ 7<H1 £A]^) 7 > #71 *fl2 n-lDl 

-£45.(103)^1 ^^(138)^l^i <&*>s)^ Hi** R art Bl- 3 31*1-^, #7l *fl2 cH 
(103)3 f^(138)olH #*>=M #71 aVA>7l(104)S ^A^fe #415l(D)3 Hl*£r 
R art (l-R x )R flat JL5L ^Sl^cf. olnfl, oVAi A oM tiVA>7l (104)ofl «Va1-5=H #7l *j|2 

cH H^S.(103)S 0 J^>5l^ ^3KC')S1 «!*£ (l-R x )R flat o.S. w> o^ o] 

S= #7l a>A>7l (104)^1 *1)<gAKD)=|<H ^* 7 1 C "H £.^S.(121a)l- *!*8*Rr %4±3L 
(D')°)]5L -§-^}7ll ^-§-^4. 

<68> ttl-Bl-A-1, Aj- 7l «VA>7l (104)0)1 7fl<aA>5lol ^ ^ p] £^-S.(121a)S. ^ «g 

^Jl(D')^ «1** R ar t(l-Rx)Rflat Xl-Rx)Rflat, ^ Rart ( l"Rx) 2 Rf lat 2 ^ 
A o V 7l a]-A>7l (104)011 7fl<yA>5lol #71 *j) 1 tfv] JES}-^ 121a)5. ^S^Hr ^^(D')^ 
Rart(l-Rx) 2 Rflat 2 ^- #7l ^ItM ( 100)3 BXT3 0J« # ^e>7fl £t}. 

<69> #71^1- ^ S^* #Sfl AJ-31-g. ^ofl it).s Wj-^ ^^-71(100)^1 BXT^ *>7l 

ol <^*VA1 1>S _ ^51^4. 



<70> 



[<r^ 11 ^^) =101 °8[( 1 -^) 2 ^ rt + ^] 

<71> #7l « 0 >^ ^^"71(100)^1 S>Al-7l(104)7> ^^©1 %^S.% ^"Aj ^ S<H^- 

#efl^ #3 ^Tll^olel-^, #71 R flat £- -50dB, ^ 10"5^ #7fl 3<H , #7} <^*H 1 

>W (l-Rx) 2 Rflat 2 Rart% V ^ RxRfiat^ 4* SU* « ^M"*!^. 

<?2> nJ-eH, #7l <^*H l>-°r ^--§-3 2>S eAj-sjc)-. 

<?3> lw 2] ^(^)=101og( W 
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< 74 > a o v 7 ] cj P ] £45(121a)4 *l)2 £45.(103) 4°HH ^-f^s]^- 

3KI:£4 al# R x ^ £345. ^ o]^o. s 2]- Til nV-i- ^ &4. °H, A J"7l < 

l>°fl A 1 R x Rflat ^ ^ ol^- ^o}^ <^*Va1 3> 0^ eA >£ 



<?5> 31 ^(^) = 101°g(*VU 

<76> #efl 7]^ oil c]*l (12a) ^^(18)^11^^ «Va> 3^4 ^ ^ ^ 

v] £4^(121a) ^ *fl2 £21-5(103) f^Kl38Hl*|£| #4 M<>1 ^■ < H*>4'S, # 

7l <^«H 2 >4 <^4^ 3>£5-?-El ^^-71(100)^1^1 BXT^r ^*>7ll 

^ &4. ^, ^^AS^-E-1 #a}£H ^V 7 l ^2 £45(102H #41 
^"71 cH £.s|-5.(121a) , «VA>7l(104) ^ *fl2 cH £45(103)1- 
^W^1 ^^£l^ 

<77> #2fl 7l#<q clnl £45(12a)4 £ *fl2 cM £43.(103)4 

%-<U*W) ^4 «<KM3 ^^"71(100)^1^1 BXT7> 25dB ^£ 7fl#4#4. 

<78> £ 9^ £ 4<^1 £^1^ w 0 Vt£^ ^^-7l(100)7> ^p-wm ^"£4^ ^7>(400)1- 44^ 

£^°14. £ go)] SL^m ^-£45. dh4(400)^ ^ 714(401 HI #sfl^ # 

(402) 4H1 ^1-71(404)4 *fl3 £4^(441)7> ^^SlJl, #7) ^71(100)4 ^1 

%:% £4S(lllb) ^1 #31(413)4 £^4-& #3 #71(415)7} ^^l^Jl, ^7} *fl2 # 
^ £43-(121b)4 ^o\) ^#71(411)7]- ^^1^ ^o!4. # 7 1 «VA]-7l(404)^ ^7} 
*fll %:% £4^-(lllb)4 #^H1 ^wlsl^L, #7l ^3 £4^.(441)^ ^7) ^} 7 ) (404)5 
^-E1 ^^ol #71 #^(413 HI ^£4. 
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H 42f £ 91 #2:*}-^ , -f-##£5^f4 ^44-^ ^#^(109)^ #4 <^ £4 

3.(llla)» *H8*H #4 *U £4-5.(101)5. ^4€4-. #7l ##Jl(109)^r #4 *fll 
£4-5(101)1- ^1*5^^ a o v 7 i ^ 2 £4-5.(102)5 4€^44 #4 ^12 #3 £45 
(121b)» ^1^*>JL, #71 ^#71(411)^1 4*fl 3#€4-. #71 #^(413HH 

#71 43 £45(441), ^1-71(404), *fll #^ £45(lllb), £45(101) 
£45(llla)# ^4"4£5 ^*8*H f A J D o^S #^€4-. olnfl, # 7 1 
(413H4 fA]i 7 } ^ U £4^(101)1- ^^Hf- -^o}, °J*-4 ##JL7> # 

71 42 £45(102)5 4#^44 #71 *fll 44 £45(121a)5 ^1^^ ^ $14. #4 
^111 44 £45(121a)# ^4^r %HSL±: #4 ^^"71(100)4 ^>7l(104) ^ 

^12 44 £45(103)1- ^W^i ^€4. 

£ 10^ £ 4°fl £4^ « o v^ ^^-7l(100)7> 4€- ^"£45 4i7>(500)» 

444^ £^44. £ 10^1 £4^ ^-£45 ^(soo)^ ±^ 7i#(50i)<Hl # 

efl^ #(502) #°fl tiVA>7l (504)4- *fl3 £45(541)71- ^4^, #7l ^4 
(100)4 *fll #4 £45(lllb) ^#7l(511)7> ^44^-, #4 42 #4 £45 

(i2ibH ^(513)4 £44-§- ^#4(515)71- ¥#44-. #4 ^>4(504)^ 

#4 *U #4 £4-5(lllb)4 ^4 ¥44:*, #4 *113 £4-5(541)^ #4 tiVAl-71 
(504)5-^4 <?§#44 #7l ^-^#7l(511)oll ^^^4. 

£ 44 £ 10^- ^£4^ , #^^£5^-4 ^44^ ^-#^(109)^ #4 <y 4 £4 
5(llla)l- 31^44 #4 afll £3x1-5(101)5 <^4€4-. #4 ##Jl(109)^t #4 
£45(101), *fll #4 £45(lllb), ^}4(504) ^ *fl3 £4-5(541)1- ^44 £5 ^1 

*8*H #4 ^#4(511)^1 4*11 3#€4. #4 3HK513H14 #a>^ ##3:^ #4 
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Xl2 #^ £45(121b)l- -§-*fl X]2 £i45(102H A oM Xl2 £3}-5(102)# 

^*Rr #7] #^(513HH #^>€ #413:^- ^-71 XU £.51-5.(101)5. ^-I-^sM 

>y-7l <^ £s}-5(llla)» -§-*fl -§^l n <J-£5 °H, A oM #€(513HH 

^J17> #71 XU £S|-5( 101)5 3^*1 71 l-^^^l #ul <^<^ ^-a|^7> #7l XU 
n] £45(121a)5 ^ ^cf. #7l XU t^n] i3zj-5(121a)# ^l^^fe 3M4:£*r 

^-7] w 0 >%^ ^71(100)2} «V^>7l(104) ^ XI 2 t=H £^5(103)* ^1^^^ 



7l X| 1 C^Pl £45^ ^ofl tiVA>7l^ XI 2 £^-5* ^*>5$cf. ^>7l 

XI 1 CH £S|-5« #*fl #^JL^r ^"71 tiVA>7l ^ #7] X| 2 c| n] £3)-5^ # 
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[^*J- 11 

SLS. Tlfc^-fr ±^ ^?HM 9l%*}7\) «ti*l£ XU, Xl2 ^-«l*Rr 

XI 2 t^ssi ^ai^eI <3#s^ xi i cH ssj-s; 
#7] X]l C^l JES}-^ ^wlsl^ ^>a>71; ^ 

iSl-S.^ <?1^}X1 Xl2 CH ^1*KH, 

A o V 7] XI 2 E^S-fEi ^-7] XI 1 iXa] £2^^. ?l^Rr ^JLxr #7l *V*}7] * 
XI 2 ^*3*H i^^-a- ^^<L^ ^^711- ^y] 

[^T 1 * 2] 

XI l %H1 &oH, 

#7) Xll <H^-0_^L«-Ei <3#£H ^-71 ^^-7lofl ^ ^ A] 

^7l XI 2 E}cf O.S.«-Ei <£^S)±r #3 E^Sf ^ ^l^Jl, 

<^ SL^S* -f-«fl <y?m #*J3l7]- Aj-71 « 0 >^ ^^-71 xfloflA^ Aj-7] £ 

4iS 7^1-^ £H a oM #^ £^5. #3^-8: ?^^<L3- ^ ^7)9 ^w|*> 
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[3^* 3] 

#7l *\}l <£&0_3.^ <£#£M a o >^ ^^ofl t^Jif ^ a] 

#7l afli i^.o.s.jfEl o^^-s]^ ^ 

#71 ^O.^E^ #A]Jr^ #7] ^ £4Sf #71 « 0 H># ^ 

^7l« -f-Sfl #7l <^ fife « 0 >^# ^^7l# ^Wl^ % 
S.3\-S, ^l7>. 



4] 

*fll %H1 SU^H, 

#71 ^12 S^S^l E}^o_3L-^Ei <£#s^ ^ 5.^3.; ^ 

#71 #^ 5L^3.S>) ^ofl *|*lsl^ #;£-g- c-l ^W^JI, 

#71 #^_O^Ei Jl^t ^*><*| #7l ^^-711- 

f-*fl #7l ^1 £S)-S.oll ^ « 0 V^# ^^-7l# ^Wl*Rr 



5] 
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zfJES 3 *>*1>I] s^ios ^ ^^-711- ^ul*Kr ±.^ m 



[^T 1 * 6] 

f-t- « 0 >^ ^^-7l# ^-Hl*Rr f£^S 

13^* 7] 

^>7l ^12 5L3}-3.^ ^0.3.^*1 <S#=|fe #^ £3*3.* Ci ^P-Hl^Jl, 

^■7] <g^ JESl-S.* **H ^Ji7> ^>7l ^^-71 ifl<*IH ^12 3E. 

3*3.3. 7l-&^£]^ ^-71 #^ #^^^r f^ios « 0 v^ ^71* 

8] 

A7 5U°1>H, 
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7l# ^-til^Rr %^S. ±7}. 



9] 

«>a>71s.^-b1 ^sq^r" ^13 ^ 

^-71 ^13 £4^2] ^ofl ^s}^ %Q^r ^]t\jL, 

^7} #^_OsL^-Ei ^-Ai^^ ^7l *)}3 5iz\-£., *y*}7], £4S ^ # 

71 «<KM3 ^^-7l# ^71 £4ss #^-§: *m 

u o v ^ ^«l§Rr %5L3\-£. ±7}. 

10] 

7]fe 
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71 ^ ^13 514S# £*Ho_jjL &q^d\ s&7] ^#7lofl <a^-§- ^H]iL5L ^ «^ 
^ ^^-7l» ^ti]<5Rr %S.^S. i*>. 

11] 

^1 ^1 5a°H, 

^7] A]2 Efcf o_^^-Ei <2#sq^ #^ £2^-5. ; ^ 

^71 i#A§^ ^Jr^ ^-71 Wj-^ ^711- ^-«H ^"71 *fll £^ofl 

^#^-8: ^J^S- ^ «<KM3 ^^7l # ^«l<5Rr %5L^sL i7>. 
[^t 1 * 12] 

#7l ^12 JEs}-^ #7] *i)2 tf*) S.^S.^\ «o v ^°fl tfl*H 

z^JES ^A^l^l #^^^^r ^^-S 5}^- H o V ^ ^^7l# ^-«l*Rf ±7}. 
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13] 

*U %H1 5fl<>H, 

^^-S *m H o V ^ ^^-7]* ^«l*H=r 
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